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(57) A toroydal type continuously variable transmis- 
sion wherein a rollers is clamped in a rotatabte condition 
by the input disc and the output disc arranged rotatabiy 
on the common axis line and opposed to each other; 
wherein an actuator for moving the roller backward and 
forward in the direction along a plane vertical to a center 



axis of rotation of those discs is provided; and wherein 
those discs, roller, and actuator are accommodated in- 
side of the housing; and an installation portion protrud- 
ing to the center portion of the housing is provided on 
inner face of the housing and the said actuators are fixed 
on the installation portion. 
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Description 

TECHNICAL FIELD 

[0001] This Invention relates to a toroidal type (or trac- 
tion type) continuously variable transmission which is 
. constructed with clamping a roller for mediating the 
transmission of a torque between a rolling face of an 
input disc and a rolling face of an output disc opposed 
to each other, in order to transmit a torque between the 
individual discs through the rollers. 

BACKGROUND ART 

[0002] A continuously variable transmission of this 
kind is constructed with, e.g., clamping a disc-shaped 
roller between a pair of discs arranged opposed to each 
other. The portion of the pair of discs where is the outer 
side from a predetermined radius has an arcuate plane 
congruent with the arc centered on the center point of 
opposed planes of those discs, and such arcuatd plane 
is leading to circumferential direction. The plane thus 
incurved three-dimensionally is a toroidal plane. The 
toroidal plane functions as a rolling face and the roller 
is clamped therebetween. The roller is a disc shaped 
member and its sectional figure along the in-depth di- 
rection of the outer circumferential portion is congruent 
with the arcuate figure of the rolling face of the discs. 
Accordingly, the roller is rotated by means of rotating 
one of the discs, and the other disc rotates sequentially. 
Then, the roller is inclined to move the radial position of 
the contact portion against one of the discs, i.e., the ra- 
dial position from the center axis of the disc outward, 
and also to move the radial position of the contact por- 
tion against the other disc to inner circumferential side, 
so that the gear ratio corresponding to the proportion of 
the radii of each contact portions is Accordingly set. 
[0003] Toroidal type continuously variable transmis- 
sion is categorized into full-toroidal type and half toroidal 
type according to the configuration of their toroidal 
plane. The former mentioned full-toroidal type continu- 
ously variable transmission has the toroidal plane on its 
disc, which is formed to make the clearance between 
the toroidal planes opposed to each other broader out- 
wards in the radius direction gradually, and then to make 
the clearance narrower gradually. On the Other hand, 
latter mentioned half toroidal type continuously variable 
transmission has a toroidal plane on its disc whose con- 
figuration is half shape of said full-toroidal type, and the 
clearance between the toroidal faces opposed to each 
other is widest at the outer circumferential side of the 
discs. 

[0004] in any of those types of continuously variable 
transmissions, roller is clamped between a pair of discs, 
and the pressure is set with corresponding to the torque 
to be transmitted. Also, the contact face of the disc and 
the roller with an oil film being interposed therebetween 
is not fiat a plane, therefore, the load to change the pos- 



ture acts on the roller. For example, in the former men- 
tioned full-toroydal type continuously variable transmis- 
sion, the load for inclining the rollers is generated in con- 
nection with the movement of the roller backward and 

5 forward by means of supporting the roller with so-called 
caster angle. On the contrary, in the half-toroidal type 
continuously variable transmission, because the rolling 
face of the disc open to outer circumferential side, the 
thrust load for pressing the roller outwardly in a radial 

10 direction is generated by clamping the roller with the 
discs. 

[0005] In this connection, full-toroidal type continu- 
ously variable transmission is constructed to execute 
the speed change with utilizing the load which acts to 
15 incline the aforementioned roller. One example of such 
is disclosed in Japanese Patent Laid-Open No. 
10-132047. To describe specifically, a roller clamped be- 
tween a pair of discs is held by a support member in a 
rotatable condition, and the support member is connect - 

20 ed to a piston rod of a hydraulic cylinder. The hydraulic 
cylinder is arranged with being inclined in a horizontal 
direction in order to set the predetermined caster angle 
to the vertical plane against the center axis of the discs. 
[0006] Accordingly, the roller is moved between the 

25 discs backward and forward in connection with the 
movement of a piston rod of the hydraulic cylinder back- 
ward and forward, so that the roller is inclined against 
the center axis of the discs with corresponding to its an- 
teroposterior position. Consequently, the position of the 

30 contact portion of the roller against the input disc in the 
radius direction and the position of the contact portion 
of the roller against the output discs are differed each 
other; therefore, the gear ratio which corresponds to the 
proportion of distance between those contact portion 

35 and the center axis of the discs is accordingly set. 

[0007] In the full-toroydal type continuously variable 
transmission, as mentioned above, an actuator such as 
a hydraulic cylinder for executing speed change by 
means of moving the roller backward and forward is ar- 

^o ranged with leading to the direction having a predeter- 
mined angle of inclination against the plane vertical to 
the center axis of the discs, from between the input disc 
and the output disc. On the other hand, the input disc 
and the output disc are arranged collinearly and the roll- 

45 er is clamped between those discs, so that the housing 
space for the discs and the roller may be cylindrical 
space. 

[0008] Thus, the way of arrangement of discs and roll- 
ers, and the way of arrangement of the actuators for 

50 moving the rollers forward and backward are different; 
and moreover, a plurality of rollers is arranged in the cir- 
cumferential direction of the discs with keeping constant 
distance; so that a plurality of actuators has to be ar- 
ranged with protruding from arrangement space for the 

55 discs and so on in the radius direction. 

[0009] In order to support such actuators, for in- 
stance, it is considerable to form a plurality of cylindrical 
shaped protrusion on the outer circumferential wall por- 
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tion of the housing of continuously variable transmis- 
sion, and to accommodate actuators in such protru- 
sions. However, if it is constructed as such and em- 
ployed as a speed change device for a vehicle, mount- 
ability becomes worse because the structure has to be 5 
complicated due to big convexes and concaves, and the 
• requirement for down sizing and weight saving cannot 
be fulfilled accordingly. Moreover, productivity also be- 
comes worse because a plurality of core and sand cast 
have to be employed for casting a housing. Further- 10 
more, the specifications such as length of oil passages 
and so on have to be unified when the oil pressure is 
fed to each actuators, because rollers arranged in the 
circumferential direction with keeping constant distance 
have to exhibit the identical behavior simultaneously to *5 
execute speed change. However, in the aforementioned 
structure in which a plurality of actuators is held with be- 
ing protruded from the housing in the radius direction, 
the structure of piping to the actuators becomes compli- 
cated. Consequently, there are disadvantages such as 20 
lag in the action timing between individual actuator and 
so on. 

[0010] This invention has been conceived noting the 
aforementioned technical problem and has an object to 
provide a toroidal type continuously variable transmis- 25 
sion which can simplify its outer shape and the arrange- 
ment of oil passages for lubrication oil and hydraulic for 
control. 

DISCLOSURE OF THE INVENTION 30 

[001 1 ] In order to achieve the aforementioned object, 
the present invention is characterized by being con- 
structed to fix an actuator for moving said roller, or to 
feed an oil pressure with utilizing an installation portion 35 
and a wall portion for accommodating input discs, output 
discs, and rollers clamped by those discs, which are 
formed inside of a housing with protruding from inner 
face to a center portion of the housing. Specifically, ac- 
cording to the present invention, there is provided a 40 
toroidal type continuously variable transmission where- 
in the roller is clamped in a rotatable condition by the 
input disc and the output disc arranged rotatably on the 
common axis line and opposed to each other; wherein 
the actuator for moving the roller backward and forward *s 
in the direction along the plane vertical to the center axis 
of rotation of those discs is provided; and wherein each 
of those discs, rollers, and actuators are accommodated 
inside of the housing; and an installation portion protrud- 
ing to the center portion of the housing is provided on so 
the inner face of said housing whereby said actuators 
are fixed thereon. 

[001 2] Accordingly, in the present invention, the roller 
is rotated by means of rotating the input disc, then, the 
output disc turns in connection, and the torque is trans- 55 
mitted between the input disc and the output disc as a 
result. Also, if the roller is moved by the actuator back- 
ward and forward when the torque is being transmitted, 



the roller is inclined to lean its rotating face against the 
center axis of rotation of each discs. Consequently, ra- 
dial position of the contact portion between the roller and 
the input disc and radial position of the contact portion 
between the roller and the output disc are varied, and 
speed change is thereby executed. The actuator is fixed 
on the installation portion arranged inside of the housing 
with protruding to the center portion; therefore, portions 
protruding outwardly are eliminated or reduced on the 
housing, and entire profile of the continuously variable 
transmission is simplified. 

[0013] Moreover, in the present invention, the instal- 
lation portion may be formed as a wall portion; an oil 
passage is formed inside of the wall portion, and the port 
to be communicated with said oil passage is formed on 
the plane where the actuator is to be fixed. Also, another 
port to be communicated with said port under the state 
that the actuator is fixed on the wall portion is formed on 
the position which corresponds to said port on the fixing 
plane of the actuator against the wall portion. 
[0014] With this construction, accordingly, when a hy- 
draulic pressure is fed to the oil passage formed on the 
installation portion orthe wall portion, the hydraulic pres- 
sure is fed to the actuator side through the port formed 
on the wall portion and through the port of the actuator 
formed on the position which corresponds to said port. 
Therefore, it is unnecessary to arrange pipelines for 
feeding and draining hydraulic pressure, and entire con- 
struction of the continuously variable transmission may 
be simplified and compacted. Furthermore, the oil pas- 
sage may be arranged inside of the housing and the wall 
portion as those are manufactured, so that the manu- 
facturing and assembling works of the continuously var- 
iable transmission become easy. 

BRIEF DESCRIPTION OF THE DRAWING 

[0015] 

Fig. 1 is a side sectional view showing one example 
of a continuously variable transmission according 
to this invention; 

Fig. 2 is a partially omitted front sectional view along 
the line INI in the Fig.1; 

Fig. 3 Is a sectional view showing one example of 
a hydraulic cylinder for moving a power roller back- 
ward and forward; 

Fig. 4 is a partially omitted sectional view showing 
a configuration of oil passages formed on a inter- 
mediate plate corresponds to a wall portion of the 
present invention; and 

Fig. 5 is a sectional closeup of V portion of Fig. 1. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0016] Next, this invention will be described in con- 
nection with a specific embodiment with reference to the 
drawings. Fig. 1 is a sectional view shows one example 
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of the present invention, and a double cavity type full- 
toroydal continuously variable transmission 1 is depict- 
ed therein. The continuously variable transmission 1 as 

' a whole is accommodated in the housing 2. The housing 
2 is structured cylindrically and hollowly, and its section- 
al configuration is hexagonal in this example, as shown 

" in Fig. 2. 

[0017] An input shaft 4 is arranged with penetrating 
the center portion of an end plate 3 as one of the end 
plates of the housing 2, and is held by the end plate 3 
through a bearing 5. Also, a cylindrical shaft 7 is ar- 
ranged with penetrating the center portion of another 
end plate 6, and is held by the end plate 6 through a 
bearing 8. Moreover, an intermediate plate 9 protruding 
from the inner face to the center portion, i.e., the inter- 
mediate plate 9 functions as a wall portion for dividing 
interior portion of the housing 2 in the axial direction gen- 
erally in two is provided at the intermediate portion of 
the housing 2 in the axial direction. Furthermore, a sup- 
porting plate 1 0 having an almost identical shape as the 
intermediate plate 9 is provided at the position near the 
end plate 6 of output side. 

[0018] A leading end portion of the input shaft 4, i.e., 
an end portion protruding to inside of the housing 2 is 
formed hollowly, and one of the end portion of an output 
shaft 1 1 is fitted into the hollow portion through a bearing 
12 in a rotatable condition. The output shaft 11 pene- 
trates the intermediate plate 9 and the supporting plate 
10, and protrudes to exterior portion of the housing 2 
from the side of another end plate 6 through inside of 
the cylindrical shaft 7. Moreover, the output shaft 11 is 
held in a rotatable condition by a bearing 13 being inter- 
posed at the penetrating portion of the supporting plate 
10, and by a bearing 14 arranged on inner circumferen- 
tial side of the cylindrical shaft 7. 
[0019] A first output disc 15 is fitted with the leading 
end portion of the output shaft 11, i.e., in the vicinity of 
end portion being fitted with the input shaft 4 through a 
spline or the like, and those are allowed to rotate inte- 
grally. A first input disc 16 as a counterpart of the first 
output disc 15 is arranged in the position close to the 
intermediate plate 9 with being opposed to the first out- 
put disc 1 5. The output shaft 1 1 penetrates the first input 
disc 1 6, and a bearing 1 7 for making the relative rotation 
smooth is arranged between the output shaft 1 1 and the 
first input disc 16. 

[0020] A bearing 19 is fitted with the outer circumfer- 
ence of a boss portion 1 8 arranged on the backside of 
the first input disc 16. And the bearing 19 is held by a 
bearing holder 20 fitted with the center portion of the 
intermediate plate 9. Namely, the first input disc 16 is 
held by the intermediate plate 9. 

[0021] Also, an input gear 21 is arranged on the op- 
posite side of the first input disc 1 6 across said bearing 
holder 20. A boss portion 22 formed integrally with the 
input gear 21 leads to the side of the boss portion 1 8 of 
the first input disc 16, and those boss portions 22 and 
18 are engaged to rotate integrally. In short, the first in- 



put disc 1 6 and the input gear 21 are connected. More- 
over, the boss portion 22 of the input gear 21 is fitted 
with another bearing 19 held by the bearing holder 20, 
and the input gear 21 is accordingly held by the inter- 
s mediate plate 9. 

[0022] A second input disc 23 having an identical 
shape as the first input disc 16 is arranged on the oppo- 
site side of the bearing holder 20 across the input gear 
21, i.e., the opposite side of said first input disc 16 
10 across the intermediate plate 9. The second input disc 
23 is connected to the input gear21 tightly and integrally. 
And a bearing 24 is arranged on the in ner circumference 
of the input gear 21 and the second input disc 23, for 
holding the output shaft 11 penetrating therethrough. 
is [0023] A second output disc 25 as a counterpart of 
said second input disc 23 is arranged with being op- 
posed to the second Input disc 23, and splined with the 
output shaft 11 penetrating center portions of those. On 
the backside of the second output disc 25, i.e., between 
20 the second output disc 25 and the supporting plate 10, 
there is arranged a cylinder member 26 for covering the 
backside and outer circumferential face of the second 
output disc 25 liquid tightly. A hydraulic chamber 27 is 
formed between the cylinder member 26 and the second 
25 output disc 25. Also, the cylinder member 26 abuts in 
the axial direction against the bearing 13 fitted with the 
inner circumferential portion of the supporting plate 10, 
and the position of the cylinder member 26 in the axial 
direction is restricted. Accordingly the second output 
30 disc 25 is thrust to the side of the second input disc 23 
by means of feeding an oil pressure to the hydraulic 
chamber 27. 

[0024] An oil passage 28 for feeding and draining an 
oil pressure to the hydraulic chamber 27 is formed with 

35 penetrating the center portion of the output shaft 1 1 . The 
oil passage 28 opens not only to the outer circumferen- 
tial face of the output shaft 1 1 at the position correspond- 
ing to the hydraulic chamber 27, but also to the outer 
circumferential face of the output shaft 1 1 at the position 

^o corresponding to the end plate 6, and communicates 
with the feeding oil passage 28A formed on the end plate 
6. 

[0025] Each of aforementioned input discs 16 and 23, 
and output discs 15 and 25 are so formed to have its 

45 rolling face functions as a toroidal plane, likewise the 
discs of full toroidal type continuously variable transmis- 
sion according to the prior art. That is to say, the rolling 
face is so shaped to have its sectional shape along the 
plane passes through the center axis as an arc which 

so has a constant radius, and the intermediate portion be- 
tween inner circumferential portion and the outer end 
circumferential portion is the most sunken (receded) 
portion. In other words, the widest clearance between 
the rolling faces of the input discs 16 and 23, and the 

55 output discs 15 and 25 opposed each other is the inter- 
mediate portion between the inner circumferential por- 
tion and the outer end circumferential portion. 
[0026] Moreover, three of each power rollers 29 and 
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30 are arranged between the first input disc 16 and the 
output disc 15, and between the second input disc 23 
and the output disc 25 respectively, in a circumferential 
direction with keeping constant clearance, i.e., clear- 
ance with 120 degrees. s 
[0027] Those power rollers 29 and 30 are disc-shaped 
members, and the outer circumferences of those has a 
sectional shape formed into curved face with a curvature 
equal to that of the arc of the rolling face of each disc 
15, 16, 23, and 25. As the power rollers 29, 30 are in- io 
dined with respect to the individual discs 15,16, 23 and 
25, therefore, radial portions of the contact portions be- 
tween the power rollers 29 and 30, and the discs 15,16, 
23, and 25 are arbitrarily changed. 

[0028] Moreover, each power roller 29 and 30 is held * 5 
rotatably and inclinably by the carriage 31 acting as a 
holding member. As shown in Fig. 1 and Fig. 3, the car- 
riage 31 is a member which is constructed of two of plate 
shaped portions upper and lower, for holding the power 
rollers 29 and 30 by clamping, with holding a shaft pro- 20 
vided on the center portions of the power rollers 29 and 
30 protruding to both directions upward and downward 
rotatably. A shaft portion 32 provided on one of the end 
portions in a longitudinal direction of the carriage 31 is 
connected to a piston rod 34 of a linear acting type hy- 25 
draulic cylinder 33 through a ball joint 35. 
[0029] Namely, the piston rod 34 of the hydraulic cyl- 
inder 33 is a hollow cylindrical shaft member integrated 
with the piston, as depicted in Fig. 3, and the shaft por- 
tion 32 is inserted therein. Also, the shaft portion 32 and 30 
the piston rod 34 are connected allowably to oscillate 
through the ball joint 35 fitted on the outer circumferen- 
tial portion of the shaft portion 32. 
[0030] A lubricating oil passage 36 is formed along the 
center axis of the shaft portion 32 integrated with the 35 
carriage 31. The function of the lubricating oil passage 
36 is feeding the lubricating oil to the outer circumferen- 
tial face of the power rollers 29 and 30, and it opens to 
the portion opposed to outer circumferential face of the 
power rollers 29 and 30 in the carriage 31 . Also, the rear <o 
end portion of the lubricating oil passage 36 is commu- 
nicated to the hollow portion of the rear end side of the 
hydraulic cylinder 33, likewise the piston rod 34. 
[0031] A portion of exterior wall face of the hydraulic 
cylinder 33, i.e., an installation face 37 against the inter- 
mediate plate 9 is inclined with predetermined angle to 
the moving direction of the piston rod 34, i.e., center axis 
of the hydraulic cylinder 33. This angle of the gradient 
is identical to a caster angle of the power rollers 29 and 
30, and in case of installing the hydraulic cylinder 33 on so 
the side face of the intermediate plate 9, the center axes 
of the carriage 31 and the hydraulic cylinder 33 are in- 
clined to the plane vertica I to the center axis of the output 
shaft 1 1 . As a result, the caster angle is accordingly set. 
Besides, the caster angle of the power roller 29 to be 55 
clamped between the first input disc 16 and the output 
disc 15, and caster angle of the power roller 30 to be 
clamped between the second input disc 23 and the out- 



put disc 25 are identical, and those angles of inclination 
are transversally antithetical. 

[0032] Moreover, a reverse port 38 for feeding the oil 
pressure to draw the piston in a backward, a forward 
port 39 for feeding the oil pressure to forward the piston , 
and a lubrication port 40 for feeding the lubricating oil to 
said lubricating oil passage 36 are formed on the instal- 
lation face 37 of the hydraulic cylinder 33. Besides, 
those ports 38, 39, and 40 are arranged linearly in the 
listed order from the side of the leading end portion of 
the hydraulic cylinder 33. 

[0033] An oil passage for feeding and draining the oil 
pressure to the hydraulic cylinder 33 is formed on the 
intermediate plate 9. Namely, there are three grooves 
formed on one of the faces of the intermediate plate 9 
(i.e., right side face in Fig.1) generally in parallel with 
the five sides except the bottom side, and the end por- 
tions of the inner groove and the intermediate groove in 
the left side of the Fig. 4 lead to inner face of the housing 
2 and communicate with ports 41 and 42 formed on the 
exterior wall of the housing 2. Also, the proximity of the 
end portion of the outer groove in the right hand side of 
Fig. 2 leads to the inner face of the housing 2, and com- 
municated with a port 43 formed on the exterior wall of 
the housing 2. Moreover, a strip-shaped plug 44 is in- 
stalled on the opening of those grooves as depicted in 
Fig. 5. In consequence, each groove is constructed as 
the oil passages 45, 46, and 47. 

[0034] Portions distant from 1 20 degrees each at the 
center angle of both left and right side of said interme- 
diate plate 9 function as installation faces for fixing the 
hydraulic cylinder 33, and ports 48, 49 and 50 to be com- 
municated with said each oil passages are formed on 
the corresponding positions of those installation faces. 
Namely, as depicted in Fig. 5, each port 48, 49, and 50 
are formed by means of boring a hole in a thickness di- 
rection from the bottom portion of each groove in respect 
of the left side face of the intermediate plate 9 in the 
figure, and by means of boring a hole on the plug 44 in 
respect of the right side face of the intermediate plate 9 
in the figure. Positions of those ports 48, 49, and 50 cor- 
respond to the positions of the ports 38, 39, and 40 of 
each hydraulic cylinders 33 one on one, and each ports 
38, 39, 40, 48, 49 and 50 are therefore communicated 
in consequence of fixing the hydraulic cylinders 33 on 
the predetermined position of the Intermediate plate 9. 
Accordingly, the inner oil passage 45 functions as a re- 
verse oil passage for drawing the piston backward; the 
intermediate oil passage 46 functions as a forward oil 
passage for moving the piston forward; and the outer oil 
passage 47 functions as a lubricating oil passage for 
feeding a lubrication oil. 

[0035] An intermediate shaft 51 is arranged under- 
neath the aforementioned discs 15,16, 23 and 25 in par- 
allel with the output shaft 11 . The intermediate shaft 51 
penetrates the intermediate plate 9 and the supporting 
plate 10. Both of its end portions are held by each end 
plate 3 and 6 though a bearing 52, and its intermediate 
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portion is held by the intermediate plate 9 through a 
bearing 53. Also, the input shaft 4 and the intermediate 
shaft 51 are connected through a pair of gears 54 and 
55. Moreover, the intermediate shaft 51 and each input 
disc 1 6 and 23 are connected through the input gear 21 5 
integrated with those discs 1 6 and 23, and a gear 56 to 
be engaged with the gear 21 . Furthermore, the interme- 
diate shaft 51 and the cylindrical shaft 7 are connected 
through the other pair of gears 57 and 58. 
[0036] Next, the actions of the aforementioned con- 10 
tin uously variable transmission 1 will be described here- 
inafter. When the input shaft 4 is connected to a power 
source such as a not shown engine or the like and driv- 
en, the torque is transmitted to the intermediate shaft 51 
via the pair of gears 54 and 55, and the intermediate 15 
shaft 51 is rotated. Then, the torque is transmitted to a 
gear 21 from the intermediate shaft 51 via a gear 56. 
The input gear 21 is integrated with the input disc 23 in 
the right hand side of Fig.1 and connected to the other 
input disc 1 6 by its boss portion 22, so that the first input 20 
disc 16 and the second input disc 23 are rotated inte- 
grally with the input gear 21 . 

[0037] Those discs 1 6 and 23 clamp the power rollers 
29 and 30 together with those counterparts such as the 
output discs 15 and 25, therefore, the torque is trans- 25 
mitted to the output discs 1 5 and 25 from the input discs 
16 and 23 via the power rollers 29 and 30, and the output 
discs 15 and 25 are rotated. In addition, the rotative di- 
rection of the output discs 15 and 25 are opposite to the 
rotative direction of the input discs 16 and 23. Accord- 30 
ingly, the torque is outputted from the output shaft 11 on 
which the output discs 15 and 25 are mounted thereon. 
[0038] Thus, transmission of the torque to the output 
shaft 11 from the input shaft 4 is executed though the 
discs 15, 16, 23 and 25 which clamp the power rollers 35 
29 and 30; therefore, the transmittable torque is limited 
according to the clamping force of those discs. Hence, 
the oil pressure corresponding to the torque to be trans- 
mitted is fed to the hydraulic chamber 27 located on the 
back side of the second output disc 25, and the contact 40 
pressures between each discs 15, 16, 23 and 25 and 
the power rollers 29 and 30 are maintained as the pres- 
sure corresponding to the torque to be transmitted. 
[0039] If the oil pressure is fed from the port 41 formed 
on the exterior wall of the housing 2 when each discs 45 
15, 16, 23 and 25 are rotating, the oil pressure is fed to 
the hydraulic chamber located in front of the piston of 
each hydraulic cylinder 33 via the reverse oil passage 
45, and the piston and the piston rod 34 integrated with 
the piston is drawn backward. On the contrary, if the oil so 
pressure is fed from the port 42 formed on the exterior 
wall of the housing 2, the oil pressure is fed to the hy- 
draulic chamber located behind the piston of each hy- 
draulic cylinder 33 via the forward oil passage 46, and 
the piston and the piston rod 34 integrated with the pis- ss 
ton is moved forward. 

[0040] The power rollers 29 and 30 are transferred on 
the rolling face together with the carriage 31 in accord- 



ance with such movement of the piston rod 34 forward 
and backward. Consequently, the crossed axis angle of 
the plane along the radial direction of the discs 15, 16, 
23 and 25 passes through the contact portion of the 
power rollers 29 and 30 and the discs 15,16, 23 and 25, 
and the rolling faces of the power rollers 29 and 30 be- 
comes larger or smaller than 90 degrees, and the status 
becomes so-called inclined status accordingly. As a re- 
sult, the load to incline the rolling face of the power roll- 
ers 29 and 30 in sideways (i.e., side slip force) is acted 
on the power rollers 29 and 30, and the radial position 
of the contact portion against the input discs 16 and 21 , 

1. e., measurement from the center axis of the output 
shaft 11 and the radial position of the contact portion 
against the output discs 15 and 25, i.e., the measure- 
ment from the center axis from the output shaft 11 are 
to be differed. Consequently, the gear ratio which cor- 
responds to the proportion of those measurements Is 
set. 

[0041] Transmission of the torque in the aforemen- 
tioned continuously variable transmission 1 is executed 
with utilizing a shearing force of an oil film formed be- 
tween each disc 15 : 16, 23 and 25 and the power roller 
29 and 30, likewise the continuously variable transmis- 
sion according to the prior art. For that purpose, the lu- 
bricating oil is fed to the contact portions between each 
disc 15, 16, 23 and 25, and the power roller 29 and 30 
by means of feeding the lubricating oil with pressurizing 
to the port 43 formed on the exterior wall of the housing 

2. Namely, the lubricating oil fed to the port 43 is then 
fed to a lubrication port 40 of each hydraulic cylinder 33 
via the lubricating oil passage 47 with being distributed. 
After that, the lubricating oil enters into the lubrication 
oil passage 36 of the shaft portion 32 from the rear end 
portion of the piston rod 34, and blown to the outer cir- 
cumferential face of the power rollers 29 and 30 from 
the opening of the leading end portion of the lubrication 
oil passage 36. The lubricating oil thus adheres on the 
power rollers 29 and 30 is fed to the contact portions 
with the discs 1 5, 1 6, 23 and 25 by means of the rotation 
of the power rollers 29 and 30, and the oil film is formed 
accordingly. 

[0042] In the continuously variable transmission thus 
far described according to the present invention, the hy- 
draulic cylinder 33 (i.e., an actuator) for the power roller 
arranged with being protruded outwardly in the radial di- 
rection against the discs 15, 16, 23 and 25 is held with 
being fixed on the both sides faces of the intermediate 
plate 9 which functions as a wall portion provided on the 
inner face of the housing 2 in a protruding condition. 
Therefore, it is unnecessary for the housing 2 to be 
formed a protrusion on its exterior portion, and the entire 
profile of the continuously variable transmission 1 may 
be simplified as being almost cylindrical. Accordingly, 
manufacturing of the housing 2 and the continuously 
variable transmission 1 with employing such a housing 
becomes easy, and the mountability of the continuously 
variable transmission 1 becomes preferable when it is 
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mounted on a vehicle. 

[0043] Moreover, oil passages for controlling and for 
the lubricating oil are easy to be constructed and hy- 
draulic equipments for the oil passage are easy to be 
connected, because : in the aforementioned continuous- s 
ly variable transmission 1 , the oil passages are formed 
. on the portion constructing the housing 2, and the oil 
passages are connected by means of fixing the hydrau- 
lic cylinder 33 on the intermediate plate 9. 
[0044] Here : this invention should not be limited to the 10 
specific embodiments thus far described, but the input 
discs 29 and 30 are may be constructed to be held di- 
rectly and rotatably at the outer circumferential face of 
the input discs, instead of to be held by fitting a bearing 
on its boss portion. Moreover, the present invention may is 
be applied not only to a double cavity type continuously 
variable transmission, but also to a single cavity type 
continuously variable transmission. Furthermore, the 
actuator for moving a power roller backward and forward 
according to the invention is not limited in the hydraulic 20 
type, but the electric motor driven type and the one com- 
bined with a link mechanism may also be employed. Ac- 
cording to the present invention, still moreover, a ped- 
estal portion may be arranged in a protruding condition 
on the inner face of the housing instead of the wall por- 25 
tion for fixing the actuators, and it may be constructed 
to fix the rear end portion of the of the actuato rs thereon . 
In this case, oil passages may be formed inside of the 
pedestal portion. 

[0045] Here will be synthetically described the advan- 30 
tages to be attained by this invention. According to the 
present invention, as has been described hereinbefore, 
portions protruding outward on the housing are eliminat- 
ed or decreased, because the actuator for moving the 
roller clamped between the discs backward and forward 35 
is fixed to the installation portion provided on the inner 
face of the housing with protruding toward the center 
portion, or to the wall portion. Therefore, portions pro- 
truding outwardly are eliminated or decreased, and as 
a result, the entire profile of continuously variable trans- 40 
mission may be simplified and the housing may be man- 
ufactured easily. Accordingly, the productivity of entire 
continuously variable transmission may be improved. 
Moreover, mountability forthe vehicle may be preferable 
in case of constructed as a continuously variable trans- *s 
mission to be mounted on the vehicle. 
[0046] Also, according to the present invention, it is 
unnecessary to arrange pipelines for feeding and drain- 
ing hydraulic pressure, because the oil passage for 
feeding and draining the oil pressure to the hydraulic so 
type actuators is formed on the wall portion integrated 
with the housing, and the actuator may be connected to 
the oil passage by means of installing the actuator on 
the wall portion. Accordingly, the construction of the con- 
tinuously variable transmission as a whole may be sim- ss 
plified or downsized, and the oil passages may be ar- 
ranged inside of the housing or the wall portion when 
they are manufactured; therefore, manufacturing and 



assembly of the continuously variable transmission may 
be easy. 

INDUSTRIAL APPLICABILITY 

[0047] This invention can be utilized in the field for 
manufacturing the continuously variable transmission 
and in the field for using the continuously variable trans- 
mission. Especially, this invention can be utilized in the 
field relating to an automobile having the continuously 
variable transmission mounted thereon. 



Claims 

1 . A toroydal type continuously variable transmission 
wherein a roller is clamped In a rotatable condition 
by an input disc and an output disc arranged rotat- 
ably on a common axis and opposed to each other; 
wherein an actuator for moving the roller backward 
and forward in a direction along a plane vertical to 
a center axis of rotation of those discs is provided; 
and wherein each of said discs, roller, and actuator 
are accommodated inside of a housing, comprising: 

an installation portion protruding to a center 
portion of the housing on an inner face of the 
housing; 

wherein said actuator is fixed to the installa- 
tion portion. 

2. A toroidal type continuously variable transmission 
as set forth in Claim 1 , characterized: 

In that said installation portion is constructed 
of a wall portion leading to the center portion of 
said housing; and 

In that said actuator is fixed to said wall portion 
at a side face of the actuator. 

3. A toroidal type continuously variable transmission 
as set forth in Claim 1 , characterized: 

in that said actuator is operated by an oil pres- 
sure and a port for conducting the oil pressure 
is formed with opening to an installation face 
against said installation portion; and 
in that an oil passage is formed on said housing 
and the installation portion, and the oil passage 
comprises an another port to be communicated 
with the port of said actuator, with opening to 
x said installation portion. 

4. A toroidal type continuously variable transmission 
as set forth in Claim 2, characterized: 

in that said actuator is operated by the oil pres- 
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sure and a port for conducting the oil pressure 
is formed with opening to an installation face 
against side face of said wall portion; and 
in that the oil passage is formed inside of said 
wall portion, and the oil passage comprises an s 
another port to be communicated with the port 
of said actuator with opening to said side face. 

5. A toroidal type continuously variable transmission 

as set forth in Claim 4, characterized: 10 

in that said actuator moves backward and for- 
ward linearly, and said installation face inclines 
to a linear moving direction of the actuator with 
predetermined degrees. 15 

6. A toroidal type continuously variable transmission 
as set forth in Claim 2, further comprising: 

a lubricating oil passage for feeding a lubricat- 20 
ing oil to said roller formed inside of said wall 
portion. 

7. A toroidal type continuously variable transmission 

as set forth in any of Claims 4 to 6, characterized: 25 

in that another port to be communicated with 
the oil passage formed inside of said wall por- 
tion is formed on an exterior wall portion for 
constructing said housing. 30 
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